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FUEL CONSUMPTION 
MEASUREMENT PROCESS 



MEASURE MASS OF EACH MEASUREMENT 
HYDROGEN TANK, AND FIT TANKS IN 
HYDROGEN SUPPLY APPARATUS 



S01 



SUPPLY HYDROGEN IN DUMMY HYDROGEN TANK TO 
HYDROGEN SUPPLY APPARATUS, PURGE AIR IN PIPING, 
AND REPLACE WITH HYDROGEN 



S02 



CONNECT HYDROGEN SUPPLY APPARATUS TO TEST VEHICLE, 
AND RUN TEST VEHICLE IN EACH PHASE USING DEDICATED 
MEASUREMENT HYDROGEN TANK FOR EACH PHASE 



PURGE HYDROGEN IN PIPING AND 
REMOVE EACH MEASUREMENT HYDROGEN TANK 



S03 



S04 



MEASURE MASS OF EACH MEASUREMENT HYDROGEN TANK, 
AND COMPUTE FUEL CONSUMPTION IN EACH PHASE 
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FUEL CONSUMPTION 
MEASUREMENT PROCESS 
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MEASURE MASS OF MEASUREMENT HYDROGEN TANKS 
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CONNECT EACH BRANCH PIPE TO 
HYDROGEN TANKS T1, T2, T3, T4 AND T5 
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OPEN SECOND VALVE 4B, THIRD VALVE 13, 
AND FOURTH VALVE 14 
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OPEN FIRST VALVE 4A, AND CLOSE FOURTH VALVE 14 
AFTER PREDETERMINED TIME 
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CLOSE THIRD VALVE 13, AND CLOSE SECOND VALVE 4B 
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OPEN SECOND VALVES 9B OF BRANCH PIPES 5, 6, 7 AND 8 
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OPEN PURGE VALVE 18, AND CLOSE WHEN PRESSURE 
WITHIN MAIN PIPE 2 IS REDUCED TO 1 MPa 



OPEN SECOND VALVE 4B, AND CLOSE 
WHEN PRESSURE WITHIN PRIMARY MAIN PIPE 2A 
REACHES APPROXIMATELY 10 MPa 
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OPEN THIRD VALVE 13 



OPEN SECOND VALVE 4B 
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CLOSE SECOND VALVE 4B WHEN PRESSURE 
WITHIN MEASUREMENT BRANCH PIPES 5, 6, 7 
AND 8 INCREASES TO APPROXIMATELY 14 MPa 
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ADJUST PRESSURE REGULATOR 11 
SECONDARY PRESSURE TO APPROXIMATELY 0.9 MPa 
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CLOSE FIRST VALVE 4A, SECOND VALVES 9B OF 
MEASUREMENT BRANCH PIPES 5, 6, 7 AND 8, AND 
THIRD VALVE 1 3 (MEASUREMENT PREPARATIONS COMPLETE) 
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CONNECT FOURTH VALVE 14 AND TEST VEHICLE V 



S115 



OPEN FIRST VALVES 9A OF MEASUREMENT BRANCH PIPES 5 
AND 6, SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 5, 
THIRD VALVE 13. AND FOURTH VALVE 14 
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RUN IN CT PHASE 
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CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 5, 
AND OPEN SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 6 
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RUN IN CS PHASE 
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CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 6, AND 
CLOSE FIRST VALVE 9A OF MEASUREMENT BRANCH PIPES 5 AND 6 
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OPEN FIRST VALVES 9A OF MEASUREMENT BRANCH PIPES 7 AND 8, 
AND OPEN SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 7 



RUN IN HT PHASE 



I 



S122 



CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 7, 
AND OPEN SECOND VA LVE 9B OF MEASUREMENT BRANCH PIPE 8 
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RUN IN HS PHASE 
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CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 8. AND 
OPEN FIRST VALVES 9A OF MEASUREMENT BRANCH PIPES 7 AND 8 
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CLOSE FOURTH VALVE 14, AND REMOVE PIPING CONNECTED 
TO TEST VEHICLE V FROM FOURTH VALVE 14 



OPEN SECOND VALVE 4B AND SECOND VALVES 9B 
OF MEASUREMENT BRANCH PIPES 5, 6, 7 AND 8 
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OPEN PURGE VALVE 18 
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CLOSE SECOND VALVE 4B, SECOND VALVES 9B OF 
MEASUREMENT BRANCH PIPES 5, 6, 7 AND 8, 
THIRD VALVE 13, AND PURGE VALVE 18 



I 



REMOVE HYDROGEN TANKS T1, T2, T3, T4 AND T5 
FROM EACH BRANCH PIPE, AND MEASURE MASS 
OF HYDR OGEN TANKS T2, T3, T4 AND T5 
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S129 



S130 



COMPUTE MASS DIFFERENCE OF MEASUREMENT HYDROGEN 
TANKS T2, T3, T4 AND T5 BEFORE AND AFTER MEASUREMENT, 
AND FIND FUEL CONSUMPTION IN EACH PHASE 
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FIG. 8 
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PURGE PROCESS FOR AIR 
WITHIN TAN K BRANCH PIPING 

1 Z 



CONNECT MALE CONNECTOR 41 OF AIR BLEED 
ADAPTOR 40A TO FEMALE CONNECTOR 32 OF 
MEASUREMENT BRANCH PIPE 8 



OPEN FIRST VALVE 9A OF MEASUREMENT 
BRANCH PIPE 8, AND OPEN VALVE 42 OF 
AIR BLEED ADAPTOR 40A 



I 



ADJUST PRESSURE REGULATOR 21 SECONDARY 
PRESSURE TO 0. 9 MPa 
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S201 
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AFTER PREDETERMINED TIME HAS ELAPSED, CLOSE 
VALVE 42 OF AIR BLEED ADAPTOR 40A, AND CLOSE 
FIRST VALVE 9A OF MEASUREMENT BRANCH PIPE 8 
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REMOVE MALE CONNECTOR 41 OF AIR BLEED 
ADAPTOR 40A FROM FEMALE CONNECTOR 32 
OF MEASUREMENT BRANCH PIPE 8 
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( FUEL CONSUMPTION MEASUREMENT PROCESS ) 
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PURGE AIR FROM TANK BRANCH PIPING FOR 
MEASUREMENT BRANCH PIPES 5, 6, 7 AND 8 



S301 



MEASURE MASS OF EACH UNITIZED 
MEASUREMENT HYDROGEN TANK 
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CONNECT FEMALE CONNECTOR 54 OF DUMMY UNIT 50 TO 
MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 5 



I 



OPEN THIRD VALVE 13 AND FOURTH VALVE 14 



I 



OPEN MAIN VALVE 51 OF DUMMY UNIT 50 AND 
SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 5 



CLOSE FOURTH VALVE 14 AND THIRD VALVE 13 
AFTER PREDETERMINED TIME 
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CONNECT FEMALE CONNECTOR 43 OF AIR BLEED 
ADAPTOR 40B TO MALE CONNECTOR 31 OF 
MEASUREMENT BRANCH PIPE 6 
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OPEN SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 6, 
CLOSE VALVE 44 OF AIR BLEED ADAPTOR 40B AFTER 
PREDETERMINED TIME, AND CLOSE SECOND VALVE 9B OF 
MEASUREMENT BRANCH PIPE 6 



I 



REMOVE FEMALE CONNECTOR 43 OF AIR BLEED ADAPTOR 40B 
FROM MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 6, 
AND CONNECT TO MALE CONNECTOR 31 OF MEASUREMENT 

BRANCH PIPE 7 



I 



OPEN SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 7, 
OPEN VALVE 44 OF AIR BLEED ADAPTOR 40B, CLOSE VALVE 44 

OF AIR BLEED ADAPTOR 40B AFTER PREDETERMINED TIME, 
A ND CLOSE S ECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 7 
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REMOVE FEMALE CONNECTOR 43 OF AIR BLEED 
ADAPTOR 40B FROM MALE CONNECTOR 31 OF 
MEASUREMENT BRANCH PIPE 7, AND CONNECT TO 
MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 8 
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OPEN SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 8, 
OPEN VALVE 44 OF AIR BLEED ADAPTOR 40B, CLOSE VALVE 44 

OF AIR BLEED ADAPTOR 40B AFTER PREDETERMINED TIME, 
AND CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 8 
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REMOVE FEMALE CONNECTOR 43 OF AIR BLEED ADAPTOR 40B 
FROM MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 8 



S312 



S313 



CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 5, 

AND REMOVE FEMALE CONNECTOR 54 OF DUMMY UNIT 50 
FROM MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 5 
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S315 



CONNECT FEMALE CONNECTORS 32 OF CONNECTORS 30 OF MEASUREMENT 
BRANCH PIPES 5, 6, 7 AND 8 TO MALE CONNECTORS 31 
(FITTING UNITIZED MEASUREMENT HYDROGEN TANKS COMPLETE) 



CONNECT FOURTH VALVE 14 AND TEST VEHICLE V 



S316 



OPEN FIRST VALVES 9A OF MEASUREMENT BRANCH 
PIPES 5 AND 6, SECOND VALVE 9B OF MEASUREMENT 
BRANCH PIPE 5, THIRD VALVE 13, AND FOURTH VALVE 14 



RUN IN CT PHASE 
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S317 



CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 5, 
AND OPEN SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 6 



RUN IN CS PHASE 
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CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 6, AND 
OPEN FIRST VALVES 9A OF MEASUREMENT BRANCH PIPES 5 AND 6 
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OPEN FIRST VALVES 9A OF MEASUREMENT BRANCH PIPES 7 AND 8, 
AND OPEN SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 7 



RUN IN HT PHASE 
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CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 7, 
AND OPEN SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 8 



RUN IN HS PHASE 
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CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 8, AND 
CLOSE FIRST VALVE 9A OF MEASUREMENT BRANCH PIPES 7 AND 8 

1 



CLOSE FOURTH VALVE 14, AND REMOVE PIPING CONNECTED TO 
TEST VEHICLE V FROM FOURTH VALVE 14 

1 



DISCONNECT FEMALE CONNECTORS 32 OF MEASUREMENT 
HYDROGEN TANKS T2, T3, T4 AND T5 FROM MALE CONNECTORS 31 
(REMOVAL OF UNITIZED MEASUREMENT HYDROGEN TANKS) 

1 



OPEN SECOND VALVES 9B OF MEASUREMENT 
BRANCH PIPES 5, 6, 7 AND 8 
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OPEN PURGE VALVE 18 
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CLOSE SECOND VALVES 9B OF MEASUREMENT BRANCH 
PIPES 5, 6, 7 AND 8, THIRD VALVE 13, AND PURGE VALVE 18 
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MEASURE MASS OF UNITIZED 
HYDROG EN TANKS T2, T3, T4 AND T5 
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COMPUTE MASS DIFFERENCE OF UNITIZED MEASUREMENT 
HYDROGEN TANKS T2, T3, T4 AND T5 BEFORE AND AFTER 
MEASUREMENT, AND FIND FUEL CONSUMPTION IN EACH PHASE 
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C FUEL CONSUMPTION MEASUREMENT PROCESS ) 
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PURGE AIR FROM TANK BRANCH PIPING FOR 
MEASUREMENT BRANCH PIPES 5, 6, 7 AND 8 
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MEASURE MASS OF EACH UNITIZED 
MEASUREMENT HYDROGEN TANK 
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CONNECT FEMALE CONNECTOR 54 OF DUMMY UNIT 50 TO 
MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 8 
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OPEN THIRD VALVE 13 AND FOURTH VALVE 14 
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OPEN MAIN VALVE 51 OF DUMMY UNIT 50 AND 
SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 8 



CLOSE FOURTH VALVE 14 AND THIRD VALVE 13 
AFTER PREDETERMINED TIME 



CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH 
PIPE 8 AND MAIN VALVE 51 OF DUMMY UNIT 50 
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DISCONNECT FEMALE CONNECTOR 54 OF DUMMY UNIT 50 
FROM MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 8 
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CONNECT FEMALE CONNECTOR 54 OF DUMMY UNIT 50 
TO MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 7 
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OPEN MAIN VALVE 51 OF DUMMY UNIT 50 AND 
SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 7 



OPEN PURGE VALVE 18, AND CLOSE PURGE VALVE 18 
AFTER PREDETERMINED TIME 



I 



CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH 
PIPE 7 AND MAIN VALVE 51 OF DUMMY UNIT 50 



DISCONNECT FEMALE CONNECTOR 54 OF DUMMY UNIT 50 
FROM MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 7 
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CONNECT FEMALE CONNECTOR 54 OF DUMMY UNIT 50 
TO MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 6 



OPEN MAIN VALVE 51 OF DUMMY UNIT 50 AND 
SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 6 
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OPEN PURGE VALVE 18, AND CLOSE PURGE VALVE 18 
AFTER PREDETERMINED TIME 



CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH 
PIPE 6 AND MAIN VALVE 51 OF DUMMY UNIT 50 
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DISCONNECT FEMALE CONNECTOR 54 OF DUMMY UNIT 50 
FROM MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 6 
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CONNECT FEMALE CONNECTOR 54 OF DUMMY UNIT 50 
TO MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 5 
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OPEN MAIN VALVE 51 OF DUMMY UNIT 50 AND 
SECOND VALVE 9B OF MEASUREMENT BRANCH PIPE 5 
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OPEN PURGE VALVE 18, AND CLOSE PURGE VALVE 18 
AFTER PREDETERMINED TIME 
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CLOSE SECOND VALVE 9B OF MEASUREMENT BRANCH 
PIPE 5 AND MAIN VALVE 51 OF DUMMY UNIT 50 



DISCONNECT FEMALE CONNECTOR 54 OF DUMMY UNIT 50 
FROM MALE CONNECTOR 31 OF MEASUREMENT BRANCH PIPE 5 
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CONNECT FEMALE CONNECTORS 32 OF CONNECTORS 30 OF 
MEASUREMENT BRANCH PIPES 5, 6, 7 AND 8 TO MALE CONNECTORS 31 
(FITTING OF UNITIZED MEASUREMENT HYDROGEN TANKS COMPLETE) 
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